INTRODUCTION
Surgical methods used in the treatment of obesity are on the rise around the world. The fi rst operative procedure for treating morbid obesity was a jejunoileal bypass performed in 1954.
The surgery is based on two principles, fi rstly there are restrictive surgical procedures after which there is a reduction in food intake and second, another group of procedures that causes malnutrition. In certain cases both procedures can be combined 1, 2 . Most commonly there are three types of operations performed -adjustable gastric bandage (AGB), gastric bypass and duodenal switch. AGB is the simplest operative procedure. It can enforce a drop in body weight of around 15-20 %. Mortality is less than 0.2 %. A more drastic reduction in body weight can be achieved by a gastric bypass with a "Roux-en-Y" diversion. Operative mortality is less than 0.2 %, for a laparoscopic operation and under 0.5 % for the open surgery. Duodenal switch is an operation which is followed by the greatest weight reduction. However malabsorption may occur requiring mineral and vitamin supplementation 3 . Some surgical procedures are easily reversible. Others are severely mutilating with limited possibility of restitution. It is important to understand that obesity involves more complication risks more than normal weight patients. Further, it is unfortunately true that surgery for morbid obesity does not guarantee a defi nite reduction in body weight in all patients 4 .
PATIENTS AND METHODS
Scintigraphic examination of the evacuation ability of the stomach (gastric emptying scintigraphy) was done on 6 patients whose obesity was surgically treated by adjustable gastric bandage. The examination was performed before and after the operative procedure. In the post operative group, it was performed prior to adjusting the bandage. The preoperative and postoperative body weights were compared along with the stomach emptying half-times prior to and after the procedure.
This study is only a small pilot group of 6 patients. The average age was 42.3 years (31-46). The average value of BMI (body mass index) in the group was 45.5 (40-54.6).
The gastric bandage was applied using a laparoscopic method. Adjustable bands Soft Gastric Band Premium Standard, A.M.I. GmbH, Feldkirch, Austria were used.
The gastric emptying scintigraphy was performed after giving standard meal -one scrambled egg (60-70 g) labeled with Tc-colloid (activity of 40-50 MBq), placed between two slices of white bread (about 50 g of bread) lightly buttered (about 5 g of fat) and 150 ml of water (to assist in swallowing the solid meal). The acquisition of data was done by dual-headed gamma camera Varicam Elscint in the supine position of patient from anterior and posterior projections over a period of 90 to 120 minutes. For the data processing, a standard protocol to determine the emptying half-times from the raw data and from exponential fi tting curves was used. Date points were corrected for radionucline decay. Mathematical correction for attenuation was then done by calculating the geometric mean of the counts in the anterior and posterior views at each date point. During the study the so called lag phase was also taken into account during which the labeled food remained in the stomach prior to the start of emptying.
The patients completed questionnaires on life quality. All patients involved in the study signed an informed consent. The project was approved by the ethics committee of the University Hospital in Hradec Kralove.
PRELIMINARY RESULTS
Prior to the operation all patients had either normal or slightly faster evacuation of stomach contents from the scintigraphic examination. Normal stomach emptying half-time is considered to be in the range of 25-45 minutes.
The results of the examinations are presented in table 1. The time intervals of the stomach emptying halftimes are shown in minutes and both values in all cases -using exponential curve fi tting / calculated from raw values. In this manner the times are presented in the text as well as in table 1.
The preoperative average half-time was 24.2/31.7 minutes in the group of 6 examined patients. Following the operation four patients had slower emptying half-times, on average 52.7 / 63.2 minutes. In these cases, a remarkable reduction in body weight was observed: an average of 15.8 kg (BMI 5.83 kg/m 2 ). The table presents these patients under numbers 1 to 4. In two patients (the remaining two patients in Table 1 ), the scintigraphic examination did not reveal a signifi cant prolongation of emptying halftime. In these patients no signifi cant reduction in body weight was found prior to band adjustment (table 1) .
DISCUSSION
Peri and postoperative complications are common in surgical procedures during which the integrity of the digestive tract is disturbed. In comparison to conservative treatment for obesity, it is actually the most serious disadvantage of the surgical treatment.
After each operative procedure there is the possibility of complications in the form of interference with wound healing -operating wound infection or infection around foreign bodies which can be, for example, the adjusting devices for gastric bandage. Clearly disastrous results can be caused by perforation of the gastric cardia at the site of the gastric bandage application. The probability of severe complications is higher especially in resection procedures at the site of anastomosis of hollow organs 5, 6 (leakage of anastomosis, possibility of peptic ulcer developing in gastro-entero anastomoses). There is the possibility of mucosal atrophy and later the formation of metaplasia or even dysplasia in cases of long term chemical irritation 7 . Carcinoma in a bypassed stomach is not commonly reported in the literature. Nevertheless in case it is found, it is necessary to perform a retrograde entero-gastroscopy 8 and surgical treatment is very diffi cult in these cases [9] [10] [11] . In patients with existing gastro-esophageal refl ux disease it is wise to use more care when applying the gastric bandage. The condition, due to stagnation of food, in front of the bandage, can aggravate the more severe form 
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of refl ux eosphagitis. In cases of dysphagia it should be followed up with endoscopic examination of the esophagus to exclude the possibility of hidden symptoms arising from esophageal carcinoma 12 . The ideal operative procedure for obesity would be an operation which is minimally burdened by peri and postoperative complications, least mutilating for the patients' gastrointestinal tract, is reversible if possible and produces a signifi cant reduction in patient body weight. In practice a compromise between two main requirements needs to be met -an induced reduction in body weight and lower risk of operative complications. The surgical procedures could be tailored for individual patient 13 . A very compromising opinion is that of Balthasar et al. who recommends a laparoscopic sleeve gastrectomy (LSG) in patients with a BMI over 55. In less obese patients an adjustable gastric bandage can be attempted with subsequent conversion into LSG if unsuccessful 14 .
In European countries, the most common bariatric procedure is considered to be the AGB.
The main complications of this method are slippage, infection, intragastric migration (erosion) and esophageal dilatation 15, 16 . These complications can be corrected by implantation of a new band or conversion to another bariatric procedure.
The mechanism responsible in the case of AGB is not yet clearly explained. The standard main criterion for evaluating the eff ect of gastric bandage is bodyweight monitoring. However, this is the secondary consequence of the gastric bandage, placed into the gastric cardia region, which is a region that is particularly important for the regulation of dietary intake 17, 18 . Winkler 19 emphasizes the necessity for fi nding an objective and reproducible method that can exactly determine the functionality of gastric bandage bands.
In an experimental study the botox-A application to the gastric antrum in obese rats leads to weight loss by increasing the gastric emptying time 20 . In A. Cardoso et al. 21 morbidly obese and non-obese subjects were examined by 13 C -octanoic acid breath test and 13 C-acetic acid breath test for gastric emptying half-time. The results demonstrated a signifi cantly shorter gastric emptying half-time in obese patients compared to lean subjects. In obese subjects the caloric intake increases due to more rapid loss of satiety. In our study the successful weight loss after gastric banding procedure was demonstrated in patients with longer gastric emptying half-time.
According to our preliminary results, the scintigraphic examination of gastric evacuation has the potential for control of functionality of gastric bandage bands. During the actual examination, there is no risk of side eff ects and the radiation exposure is completely acceptable. The eff ective radiation dose ranges around 1 mSv 22 , the procedure is tolerated by patients without any diffi culties.
Longer follow-up and larger numbers of patients are needed to clarify the infl uence of gastric bandage bands to changes in gastric emptying half-time.
CONCLUSION
Our preliminary results showed longer half-time of stomach evacuation in obese patients who had a rapid drop in weight even prior to adjusting the gastric bandage.
The scintigraphic method aided the evaluation of gastric emptying ability and can be used to confi rm the effectiveness of the gastric bandage bands.
